Identification of Tetrahymena hsp60 as a 14-nm filament protein/citrate synthase-binding protein and its possible involvement in the oral apparatus formation.
Tetrahymena 14-nm filament protein (14FP) is bifunctional, with roles as a citrate synthase in mitochondria and as a cytoskeletal protein in nuclear events during fertilization and in oral morphogenesis. In this study, to further our understanding of the bifunctional property of 14FP, we attempted to screen 14FP-binding proteins using affinity column chromatography. Through the screening of 14FP-binding proteins using 14FP-affinity chromatography, we detected 65 kDa and 70 kDa proteins that bound to 14FP in an ATP dependent manner. From the N-terminal amino acid sequence, these proteins were identified as the Tetrahymena mitochondrial chaperones, hsp60 and mthsp70, respectively. Tetrahymena hsp60 was recognized with a monoclonal antibody raised against human hsp60. Immunofluorescence and immunoelectron microscopy using the monoclonal antibody showed that Tetrahymena hsp60 was localized to mitochondria. Moreover, Tetrahymena hsp60 was also present at extramitochondrial sites including basal bodies of cilia and oral apparatus, and particularly at the developing oral apparatus during cell division. These results suggest that Tetrahymena hsp60 is localized in basal bodies and is involved in cortical patterning such as the formation of the oral apparatus as well as having a role in the folding of mitochondrial proteins in mitochondria.